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What is your diagnosis?
A 65-year-old male was admitted to hospital with nausea, vomiting and dehydration. He had been diagnosed 6 months earlier with adenocarcinoma of the prostate (Gleason grade 3 + 4) and had completed a course of pelvic radiation 6 weeks prior to admission. He also had a history of rheumatoid arthritis treated with methotrexate, which had been stopped 2 weeks prior to admission due to pancytopenia and elevated liver enzymes.
Upon examination, his vital signs were normal and his physical exam was unremarkable. His laboratory data on admission revealed a hemoglobin of 11.2 g/dl and a platelet count of 90,000. Serum electrolyes, glucose, blood urea nitrogen and creatinine were normal. The electrocardiogram was normal and a chest X-ray was unremarkable.
During his admission, his hematocrit and platelet continued to drop and he was noted to have evidence of hemolysis on his peripheral blood smear with an elevated serum LDH of 12,000 U/l. A presumptive diagnosis of thrombotic thrombocytopenic purpura was made and plasmapheresis was started. After 2 days of plasmapheresis, the platelet count had stabilized; however, the patient began to complain of dyspnea and his oxygen saturation was noted to be 85% on room air. A CT angiogram of the chest (see fig. 1 ) was performed and was negative for pulmonary embolism. An echocardiogram revealed right ventricular enlargement with decreased right ventricular systolic function with an estimated right ventricular systolic pressure of 74 mm Hg. Two months earlier, the patient had an echocardiogram that was normal. The pa- A sample of blood was aspirated from the distal port of the pulmonary artery catheter in a wedged position. This was sent for cytological evaluation, which showed a branching aggregate of malignant cells consistent with metastatic adenocarcinoma (see fig. 2 ). These cells stained positive for prostate-specific antigen on immunohistochemistry, confirming a diagnosis of tumor emboli to the lungs from metastatic prostate cancer.
There is a spectrum of disease associated with tumor emboli, and tumor involvement of the pulmonary vasculature can manifest in a variety of ways. Large, proximal tumor embolization can result in acute decompensation such as that seen with massive thromboembolism. In contrast, microvascular tumor embolization manifests with progressive, often insidious dyspnea and respiratory failure. Microscopic tumor emboli become lodged in the pulmonary capillary bed and cause obstruction of pulmonary flow via one of two mechanisms: the mechanical occlusion of vessels with tumor cells or activation of a coagulation cascade at the tumor cell surface resulting in the production of occluding microthrombi and local vascular remodeling, referred to as 'pulmonary tumor thrombotic microangiopathy' [1] [2] [3] [4] . Both of these mechanisms play a role in the pathogenesis of pulmonary hypertension and the associated right-sided heart failure that can be seen with tumor embolism.
The overall incidence of tumor emboli among patients with solid organ malignancies ranges from 0.2 to 2.4% based on retrospective autopsy studies [1, 5] , although in patients with choriocarcinoma and carcinoma of the breast, liver, stomach or kidneys, the collective incidence can be as high as 26% [1] . Most reported cases of tumor emboli have been associated with carcinoma of the breast, lung, stomach, liver or prostate; however, isolated cases with a variety of other malignancies have also been reported [1, 6] .
The nonspecific presentation and the lack of a sensitive and specific noninvasive test make the antemortem diagnosis of tumor embolism very challenging. Progressive, subacute dyspnea is the most common clinical presentation. Hypoxemia is usually present; however, the signs of pulmonary hypertension and right heart failure are only seen in 15-20% of patients [1, 6] . Chest X-rays and ECG are typically unremarkable. Echocardiogram may show evidence of pulmonary hypertension while CT of the chest may sometimes show the peripheral pulmonary arteries to have a dilated and beaded appearance [1, 6] . Pulmonary angiogram or CT angiogram is insensitive for microscopic tumor emboli and serves only to rule out thromboembolism or make an alternative diagnosis [1, 6] . The ventilation-perfusion scan can be helpful as it sometimes reveals a 'segmental contour' pattern consisting of numerous small peripheral subsegmental perfusion defects with normal ventilation which may be useful in differentiating tumor emboli from thromboembolism [1] . Another method for the diagnosis of tumor embolism is the cytological examination of pulmonary artery blood. This is performed by aspirating blood from the distal port of a pulmonary artery catheter in the wedged position. The cytology requires expert interpretation as normal pulmonary megakaryocytes can sometimes be mistaken for malignant cells [7, 8] . The presence of malignant cells within the pulmonary vasculature in the right context makes a strong case for a diagnosis of tumor embolism [1] .
In many cases, a definitive diagnosis will require tissue confirmation with an open-lung biopsy [1] . The diagnosis of tumor embolism should be considered in the patient with a history of solid malignancy who has new-onset dyspnea, evidence of pulmonary hypertension and negative diagnostic testing for thromboembolic disease. How aggressively this diagnosis is to be pursued should be mitigated by the risks of the procedures contemplated and the responsiveness of the underlying malignancy, if known, to potential therapy. 
